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Sotvc As You Can 

Problem Nn. fit 

Fur ihc shown fixed, si™;, if toe beam is 
restricted in plane and. aui of plane at £B) as 
shown, a rise Ert temperature occur A;, 
find toe :fiux. value of Al which make the 
SU u l si; ll staple. 

Cross Sect ion Eg (SlB NO, 32) 

Sled 52 tr= L.2*iO J 


G J 21(50 V cm 3 
lx “ 12510 en> f 
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P.rp-bkiii No. fit 

In the shown determinate structure; if the 
column (AC) is restricted at out of plane al (C) 
(5>leel 44), Determine: 

^ The maximum pemi3ssiWe Load P. 

The critical luad for (he same column. 

Section of column is BFI NO. 32 
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6 C 0 C 
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Pa pSfEf in IWi. 13} 


For (he shown columns. Calculate for cacti cast 

a) T:te critical load. 

b) The Save load, 

c) Factor of safety against buckling. 
Section of column is GF3 NO. 1C 
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SOLVE AS YOU CAN 

Problem No. Hi HO marks) 

Figure (1) shows a siaiieetly indeterminate eoniiouous beam, using the three inomcnt equation method, 
draw the U*M*IE and S.F.IF . Also, compute the rotation at point H due to , 

a) Gi len I oads 

b) Verb enl settlement al IS 


V 


2cm (EI= 12000 Lm 1 ) 

12 l.m 

;- 5 — 


I 


B 

7T 


12 \.m 


% 


3.00 


3,00 . 3,00 

Fig.(l) 


3.00 


P roblem No. (21 (10 markvf 

Figure (2) shows a statically 
indeterminate structure, using Use 
three moment equation method, draw 
the H.M.D., S.F.a end W.F.D, Also, 
compute the vertical deflection at 
point A duelo the given loads. 


2 t/m 


3 <v 


r^‘ 


(El- JflOOfl t,m : ) 


4*00 


D| 

£ 

B 


21 

21 



6,00 


3F 


Fig, (2) 


Problem INn. 131 fU marks'} 

For the circular cross-section column BJ> 
(Steel 37) shown in Fig. (J) „ determine the 
maximum permissible load P and the 
Factor of safety against buckling. 

E-= 20001 f cm 1 , A- ] 25 cm 3 , 


*1 


'cr 


l x * l r - 9000 cm" 


ff - = 1.2 

F* 


E 



y 


licm 




mo 

w 


for 


o ^ =1.| tlctn 

A = 104 

i 


4xm 


. 5.00 _ 3*00 4.00 

Fig. 9 ) 


<r^ =1.1-0 ,OOOOS(;> )* for A -c 104 


JlLoI A \ i i Hi i r J3f 
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Problem Nc. Hi murks) 

For the beam shown in Fig, (4), calculate and draw [he influence tines, for Y c ,Ma» Qe » Qf and Me 
A lso. find the maximum values for Yq and Mf due to 2t/'m dead load and 3 t/iu live load 

A B . C D 

ZY £ -Y- £ ~7Y-_____ 

rast £■ 3375 r turn tKss 

2 M 2 M 400 4.00 . 4 . 00 . .. 6 JM_ 2.00 

__ _— _Eifcljl___ _ - — . -_ 

Problem -Vo. {5\{i '2 fnarLs} 

For (he shown statically indeterminate trussed beam (Fig. 5), introduce the influence lines for Y* , 
Mb ,Q a andM*. 

EEb • 20000 (.m 3 EA b - 80000 t EAi in t. “ 40000 t 



....... __ ^ ___ 

Problem iNn. J 2m/h } 

a) For die structure shown in figure (6-a), without calculations, sketch S,F.D 5 'N.F.D, 
B.M.D, , (he clastic curve, and the main steel reinforcement 



Prof. Dr. Sayed Abd-Ei S a tarn Prof Dr Osman Shaitan 

Dr fiosairt Bondok Dr. Hanaa Ssayed 
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SOLVE AS YOU CAN (Full mark from tiffi 


I 

■i Problem No, fl) n&mark.*) 

^ For the columns shown in figure (1)* derive 
the formal a of buckling length for each -case. 

if *1 -t y - ^ 

j 

= -<f £*s <L *- C| HsS<i. * 0 


IVijl icm l Nq, (21 {10 marks) 

or the shown strut, if (he beam 15 
restricted in plane and out of plane as 
irhgwn m figure (2) T Find the mas. value 
ufgjA'hich make the stmt still stable. 

^ross Secti on is (SIB NO. (£) "* 

1 Steel 52 a-1.2*10* 




E = 2000 tt cm 2 

12^0 mi 4 




A =77.7 cm 3 , 
4 - 555 cm 4 



vH- 


Problem Mo, C3> H/ marks) 

Figure (3) shows a column ( Steel 37) with height of 
5 .0 >n. arid has two hinged at the ends, it taffies 
btcraJ and_vertical loads as. shown, if the cross- 
section of tiicncShnmris circular with diameter 2£ 
f-m, find the maximum horizontal permissible [oaaF 
the corresponding maximum deflection at the 
rned”hcigh( of the column, Consider (he moment due 
to vertical force. 


IF St 


\ 


E r “ 2000 t/ cm z 


* 1,1 


401 


a 

c? 

ur> 

■ 

rs 

B 

un 


Fife (3) 


Problem Np F (41 fit marks) 

!■ or the beam shown in. Fig. (4), calculate and draw tlic influence lines for Qf'\ Qj-- ,.Ofa a 

M b , Also, find the maximum values for V c and Mudue to 2t/m dead loadand'2 t/m live lo&d 

t-- 1 » ' 1 ' ■’> 


and 


. 1 # 

4 , 


2.00 


4,011 


4.00 


4.00 


T 


Fi 


&*L 


"*r 


4.00 

Jh- 


CT a 

2.00 2 ,tH> 


hT, \ 


V" 




(J* 


r/^*/ 
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Pi-flMsm Wq. (51 02 marksi 

Fw di(L5WD statically indeterminate trussed beam (Fig, 5), introduce the influence lines jforffv! 
^u^g|and M h . LT 1 

El trtnK tm 1 E A Fran * - SOODC t EA Xim = 4 0000 f 
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r~ 

in 

— C 
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bWIdUi 




i-o 

\ r 

ij. 



c 


nr 



—r 


4.1 


ZM 2.00 



4.00 


4 M 


m£L 


Problem No. f 6i 02 marks* 

^ shown in figure (da), witliout calculations, sketch the elastic curve, the 

bending moment diagram and the main steel reinforcement. 

b) I-or the structure shown in figure (6-b), without calculations, sketch the influence lines 
forY c , X B ,M A ,C) P und N G 

c) For the beam showrun figure (fi-e) sketch the absolute balding moment 


M 



.j 



Fig. (6-u) 



Fig.(6-b) 


■^T 


V 

Fig, j6^e) 


' J 


Prof. Dr. Sayed Abd-Et Safam 

Assist Prof. Osman Shaitan Or. Hanaa Eisayed 
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M, _ 2..y*2=. -'-j,# 


Me =- 2 -V *2 - 0-5 *e,X# 2 .ik % ; 't.ZG 
M 2 = -4-J* )-** - 5-ii - 

fM g = e ■ a 


M s = -v- ?*-2 - (‘-i*?#i ~y z ^ i-2.#2* i - -is- ^ 
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FkHJlty of Cnfll nowing 


Finn] Liam 

Dale : 28-5-2MG 

Time t 3 Hour 

Ffa.of pages ? 2 

Np. of questions ; j _ 


SOLVE AS YOU CAN (Full mark from 6Q) 

Problem No, Ol flu rr urksi 


For ths shown fjsvd beam in Fig. (1), using 
shc__ three moment eatiasion t draw the , M 2t/lH 

, then ■ " mnm 

a) Calculate the maximum deflMCionQ n' 1 
the beam and the rotation at poinLC- 

b) Compare the results with a simple • -- 1 

beam — 


EI- 3&00 t,m 2 


Problem Nq. (2^ HO marful 






For the ihown columns in Fig, "^2), 
calculate for caeh case 

The crift oal_and save load 
Fa ctor of safety against buckling 

Thcyrof-^etiqn. is anaugle^ljxjox^cmf^^ 
, ;^tccjj 7--> ■■■■“■ 'L^ 3,00 iri" 

E= 2000 (/ cm 2 

L = I y ^ 2850 cm* .& 1*^1690 cm* 




jiii :^1, : aev\ 

m fits 

4fi 


3 


K3 


r i 
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Prob^m No.ffl (JI marks} 


/ For tlic column AC (Steel 37) ahow p ip pip (3) , 
determine the m aximu m p ermtssible uniform Igad/fe) 

Secti g^of Col umn is BF1B NO. 40 

E= 2000 rJ cm 2 , A=209 cm 2 , 
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Problem No, (41 0 ! marks) 

For the beam shown in Pig. (4) t calculate and draw the influe nce lin es andtM^ 
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SOLVE AS YOU CAN AFtiH marie fern 61ft 


Problem Np. fll W titayjc^ i 

for itic columns shown m figure (1), derive 
the fermuLj of buckling length, for each case. 


(a) (M 

F fe.(l) 


Frptleiti No. 

For thi shown slmt, if the beam is 
restricted in plans and uot of plane as 
shown in figure (2), Find the maa. value 
of di which make the strut still Stable. 

Cross Section is (SIB NO 22} 
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Steel S3 

E = 20001 /cm* 
Li 12150 an* 


tt = t, 2 *HT 
f A =77,7 cm 2 . 
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Probkw No, in (11 marks) 

Figure (5) shows a column (Sleet 37) with height of 
5,0 m. and has two hinged at the ends. It carries 
lateral and vertical loads as shown. If the Cross- 
section of the column is circular with diajnetcr 50 
cm, find the maxi mum horizontal permissible load F 
and the cncrespotiding maxi multi deflection at the 
mod-height of the column, tonsidcr the moineiSt due 
to vertical: force, 
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roblcnt N o. (41 fi1 marks} 

For (he beam shown in Fig.. (4) h calculate and draw the influence lines for Y c Ma* Ql ., Qv .Qq a i ld 
Mb- Also t find ihe maximum values for Yc arid Mb doc to dead load and 3 l/m live load 
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SOLVE AS YOU CAN 

FV|ilaJerjj No. f LI QO marks) 

Figure (!) shows a statically indeterminate continuous beam, Lining the three moment equation method, 
draw rhc IS.M.D, and S.F.D. Also, compute the rotation at point li due to ; 

a) Given load* 

fci) Vertical settlement at U = 2cm = 12b0l> tm 1 ) 

12 t.m 12 t.m 


A ' M ic 

3.00 3.00 3.00 3.00 

F ig- (1) 


S 


P roblem N u. {2) f / fl marki) 

Figure (2) shows a statically 
indeterminate structure, using Use 
tlirce moment equation method, draw 
the 8.M.D,, S-F.D. Mid N.F.D, .AJso, 
compute the vertical deflection at 
point A due to the given Loads. 

<E1= 1G0QQ i-m 1 ) 


2 f/m 


v ; : i :m in ifitimcninniniimniim 

Vk IV 11 v 


tn 
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21 

21 


4*00 




6.00 


-&C 

J5ES n 


Fi e . (2} 


Pro blem No, fij Oi mar k.*} 

For tlie circular cross-section column HD 
(Sleet 37) shown in Fig. (3) a determine the 
infl.'tiiriutn permissible load P and the 
factor of safely against buckling. 




.4 


E= 2000 t/ cm" 
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iT = 1 .2 item' 
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Vofrlem [Vp T _Hli f/i Ititirkxk 

For the beam shown in Fig. (4) P calculate and draw the influence lines for Y r: ,M Aj Q t p Q f and M ( . 
Also, find (Fie maximum values For Y c and M f due to 2t/in dead load and 3 t/ni live toad 
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2T—g- 


B 




c 

"zr- 

(Wi> 
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2_M2M_4M _ 4M 4,00... . 

Fig- {4} 


6.00 


[fsae 

2*00 


p robl em Vo, (51 f!2 m arkup 

For the shown statically indeterminate trussed beam (Fig 5), introduce die influence lines for Y A , 
M 0 ? Qn. and M a . 


Kh = 2 i>noo Lm 1 ea h = aoooo t 


KAirtti = 40000 t 


m 



Fig. (S> 


Problem No. f6) {12 marks) 

a) For die structure shown in figure (6-a), without calculations, sketch S.F-H NT D„ 
E.M.rc. , the clastic curve, and (he main steel reinforcement 
b> For tlie structure shown in figure (6-b), without calculations, &kerch the influentc lines 
for Y c , N K , K P „ p and Q L . 
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Coun* Code : 
Level : 

Struclynal Analysis- {2) 

Secmd Year Civil 

& 

Mid term Exam 
Date : 

Time : 

T4-2TO 
1.30 Hour 

Detriment : 

StfiKluj^l Engjf»ccrinn 


No. orpagefl i 

t 

Tcrtfl No. i 

2 

Ffesulty of Englmwing 

No. of Qu rc 1 i cm : 
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Problem TVo. fit 


Solve As You Can 


For (lie shown continuous beam in %(l) s 
using three moment equation method 
1. Draw B.M.D and S.F.Ds A a 

4rti 


St 

J 


■Vi 

2m 


■3 t 


2Vnt 


i PUfilJIJ i i r i i i n mi m i m i tfl II IN hn i ri rr*r 


2, Find deflection at B due to given loads, 

K m =10 tfcm El-10000 t.m 3 

Frohlem No. (j) 




4m 


% 


6m 


M 


* 2m r 


Fig.(D 


For the shown frame in Fig, (2)* 

using three moment equation method, 
draw S.F.D and N.FDs 

due to given bads. 



it 

I, im 


T 

4„ 


at 


3 L 'j: i 


Fig(3> 

lim 


Am 


Problem No, (31 

For the column AC showing in Fig. (3), 
calculate the maximum value of the 
concentrated load P if the column properties: 


Section of column i& BFl NO. 36 
Steel 37 
E= 2t)t>0 cm 2 


a„ c -l.l 1/ cm 


I K - 45000 cm* 

2-^£104 
i 


& 

Sl 




A—190 cm , 
l y = lOSOOcm* 
6000 




^ L04 


& & «1-1 -O.OOOOSfA) 2 



Fig.(3) 


Prof. Dr. Say ad Abd-Ef Satam Prof. Dr. Osman Shaitan 
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ConriB Name : 

StAichiral Mechanics (2) 

FIdhIEjuuu 


Course (’ode : 


&A%l Date 

24-5-200& 

Le^et : 

Second Year Civil 

TJmo 

3 Hour 

Department : 

Stmclural Engi neciiug. ^ 

No, of paces 

2 

Tentrt No, s 

2 fiw 

w«lfBfenfln«rtnfl No. of Question;; 

6 


SOLVE AS YOU CAN 

Problem 111 (IQ marks) 

Figure (!) shows a statically indeterminate structure, using the three moment equation method, 
a) Draw N.F.D. and S,F,Ds, 



Problem QO marks) 

Figure (2) shows a statically 
indeterminate structure* using Ihe three 
moment equation method, draw the 
B,M J>,, S.RD, and tf.F.Da, due to: 

t. Given Loads 

1 Settlement atU=3tni 

(El - 10000 t.m 1 ) 



Problem Nq~ (J5 marks) 

For the steel column (AC) shown in Fig, (3)* Sieel37 

1) Determine the maximum permissible load P, 

2 ) Compute the Eulcr'$ critical load And tht 

factor of safety against buckling, 

3) Drive the fnrtmtla of buckling length. 

The cjOSs Section of the column is BKE No30 
E=20O0t/cm 2 , A ■354 cm 2 . 


h - 

25760 cm 4 

ly 

■0010 cm 4 


= 1 ,2 item ' , 

** 

- 1, ] item 3 

O a 

*000 

for 

X = - i -^l04 


VY 


i 


«M-OlQOOG5(aJ? 

for 

Z<104 


Pt 
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